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Methods of Chemical Analysis of Ferrous Metals Sectional Committee, MTD 2 



FOREWORD 

This Indian Standard ( Part 10 ) was adopted by the Bureau of Indian Standards, after the draft fina- 
lized by the Methods of Chemical Analysis of Ferrous Metals Sectional Committee had been approved 
by the Metallurgical Engineering Division Council. 

Chemical analysis of cast iron and pig iron was covered in IS 228 : 1959 'Methods of chemical an- 
alysis of pig iron, cast iron and plain carbon and low alloy steels ( revised )'. During its second revi- 
sion it was decided that a comprehensive series should be prepared for chemical analysis of all types of 
steels and the other covering the chemical analysis of cast iron and pig iron. Accordingly IS 228 on 
revision was published in several parts covering chemical analysis of various steels only and a separate 
series of standards under IS 12308 is being published for chemical analysis of cast iron and pig iron. 
This standard ( Part 10 ) is one in the latter series. The other parts in the series are : 

IS 12308 Methods for chemical analysis of cast iron and pig iron : 

Part 1 Determination of total carbon by thermal conductivity method 

Part 2 Determination of sulphur by iodimetric titration method 

Part 3 Determination of manganese by periodate spectrophotometric method 

Part 4 Determination of total carbon, graphitic carbon and combined carbon by gravimetric 
method 

Part 5 Determination of phosphorus by alkalimetric method ( for phosphorus 001 to 0'50 
percent ) 

Part 6 Determination of silicon by gravimetric method ( for silicon O'l to 6*0 percent ) 

Part 7 Determination of nickel by dimethylglyoxime ( Gravimetric ) method ( for nickel 0*5 to 36 
percent ► 

Part 8 Determination of chromium by persulphate ( oxidation ) method ( for chromium 0*1 to 28 
percent ) 

Part 9 Determination of molybdenum by thiocyanate ( Spectrophotometric ) method ( for molyb- 
denum 0*1 to 1*0 percent ) 

Part ^0 Determination of total carbon by the direct combustion (volumetric ) method ( for carbon 
1-50 to 4'50 percent) 

In this part the bismuthate method for determination of manganese ( in the absence of cobalt ) in 
cast iron and pig iron has been replaced by arsenite volumetric method for determination of man- 
ganese ( in absence of cobalt ) in plain cast iron and pig iron. 

In reporting the result of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 
'Rules for rounding off numerical values ( revised)'. 
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1 SCOPE 

1.1 This standard ( Part 10 ) prescribes the method 
for determination of manganese ( up to 7'0 per- 
cent ) in plain cast iron and pig iron containing 
less than 0*5 percent of chromium and no cobalt 
content. 

1.2 This method is not applicable to alloy cast 
iron. 

2 SAMPLING 

The sample shall be drawn and prepared as pres- 
cribed in the relevant Indian Standard. 

3 QUALITY OF REAGENTS 

Unless specified otherwise, analytical grade rea- 
gents and distilled water shall be employed in the 
test. 

4 METHOD 

4.1 Outline of the Method 

The sample is dissolved in acid mixture ( phos- 
phoric acid, sulphuric acid and nitric acid ). 
Manganese is oxidised by ammonium persulphate 
in the presence of silver nitrate and titrated with 
standard sodium arsenite solution. 

4.2 Reagents 

4.2.1 Acid Mixture 

To 400 ml of water, cautiously, add 100 ml of sul- 
phuric acid ( rd=l'84 ), 125 ml of phosphoric 
acid ( rd~ V15 ) and 250 ml of nitric acid ( rd^= 
1*42 ). Cool, dilute to 1 litre and mix. 

4.2.2 Silver Nitrate Solution 
0*2 percent ( m/v ). 

4.2.3 Sodium Chloride Solution 
0*2 percent (m/v). 

4.2 A Ammonium Persulphate Solution 

10 percent ( m/v ), freshly prepared. 

4,2.5 Standard Iron 

having same manganese content as the sample. 



4.2.6 Sodium Arsenite ( NaAsOi ) 
solid. 

4.2.6.1 Standard arsenite solution 

Dissolve 1*05 g of sodium arsenite in 2 litres of 
water containing 2 g of sodium bicarbonate. 
Standardise this solution ( see 4.3 ) with an iron 
sample of known manganese (4.2.5 ) content. 

4.3 Procedure 

4.3.1 Transfer 0*100 g sample to a 250-ml conical 
flask. Add 30-ml of acid mixture. Heat gently to 
dissolve the sample and boil off nitrous fumes. 
Dilute to 50-ml with water, filter through a med- 
ium textured filter paper and wash 3-4 times with 
hot water. To the filtrate, add 10 ml of silver nit- 
rate solution, followed by 20 ml of ammonium 
persulphate solution. Boil for 20 s, remove from 
hot plate and cool rapidly to room temperature. 
Add 10 ml of sodium chloride solution and titrate 
immediately with standard sodium arsenite solu- 
tion shaking vigorously until the pink colour is 
just discharged. 

Take 0.100 g of a standard iron sample of a 
known manganese content and proceed as above. 
Both standard and sample are to be titrated under 
identical operative conditions. 

NOTE — It is necessary to use standard iron sample 
having same manganese content as the sample under 
analyis. 

4.3.2 Run a blank using all the reagents, through 
the procedure specified in 4.3.1. 

4.4 Calculation 

Manganese, percent by mass — 

V\— Vi 
- v y x percentage of manganese in the standard 



where 



Vi= volume, in ml, of sodium arsenate used 
for sample; w 

Vz= volume, in ml, of sodium arsenite used 
for standard: and 

y 2 ~- volume, m ml, of sodium arsenite used 
for blank. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products 
covered by an Indian Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard under a well defined system of inspection, testing and quality 
control which is devised and supervised by BIS and operated by the producer. Standard marked 
products are also continuously checked by BIS for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of the Standard Mark may be granted 
to manufacturers or producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), 
BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in possession 
of the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving 
the following reference: 

Doc : No. MTD 2 ( 3635 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 



Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 

Telephones : 331 01 31, 331 13 75 Telegrams : Manaksanstha 

( Common to all Offices ) 

Regional Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg c 331 01 31 

NEW DELHI 110002 I 33113 75 

Eastern : 1/14 C.I.T. Scheme VII M, V.I.P. Road, Maniktola 37 86 62 

CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C CHANDIGARH 160036 53 38 43 

Southern : C.I.T. Campus, IV Cross Road, MADRAS 600113 2 35 02 16 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 6 32 92 95 

BOMBAY 400093 

Branches : AHMADABAD. BANGALORE, BHOPAL. BHUBANESHWAR. 
COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATL 

HYDERABAD. JAIPUR. KANPUR. PATNA. THIRUVANANTHAPURAM. 



Printed at Progressive Printers, Shahdara, Delhi, India 



